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What is claimed is: 



1. A method of adjusting an electrochemical bath in an electrochemical 
deposition system, comprising identifying one or/more constituents generated during 
the electrochemical deposition process and adping the one or more constituents to 
the electrochemical bath. 

2. The method of claim 1, wherein /identifying one or more constituents 
generated during the electrochemical deposition process comprises: 

analyzing at least a portion of a first/electrochemical bath to determine a first 
\^ ?- ^bath composition; j 

^> ^ ' analyzing at least a portion of a ^econd electrochemical bath produced from 
Of utilizing the first electrochemical bath \p an electrochemical deposition process to 

determine a second bath composition; and 

comparing the first and second/bath compositions to identify some of the one 

or more constituents generated in the'electrochemical deposition process. 

3. The method of claim 2, wherein at least a portion of the first electrochemical 
bath is directed to a chemical analyzer, wherein the chemical analyzer module 
analyses the portion of the first ^electrochemical bath by a high-performance liquid 
chromatography process. 

4. The method of dairy 2, wherein at least a portion of the second 
electrochemical bath is directed to a chemical analyzer, wherein the chemical 
analyzer module analyses the portion of the second electrochemical bath by a high- 
performance liquid chromatography process. 

5. The method of claim 2, wherein the first electrochemical bath is an 
electroplating bath. 
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6. The method of claim 2, wherein the first electrochemical bath is an electroless 
bath. 

7. A method of adjusting an electrochemical bath in an electrochemical 
deposition process, comprising: 

a) providing a first electrochemical' bath having a first bath composition; 

b) utilizing the first electrochemical bath in an electrochemical deposition 
process to form a second electrochemical bath having a second bath composition; 

c) analyzing the first and second bath compositions to identify one or 
more constituents generated in the electrochemical deposition process; and 

d) adjusting the one or more^onstituents to the first bath composition. 

8*. The method of claim 7, whprein the first electrochemical bath is an 
electroplating bath. 

9. The method of claim 7, wherein the first electrochemical bath is an electroless 
bath. 

10. The method of claim 7/ wherein the electrochemical deposition process 
deposits a metal film on a substrate. 



11. The method of claim JO, wherein the metal film comprises a conductive metal 
selected from the group of popper, aluminum, doped copper, doped aluminum, and 
combinations thereof. 



12. The method oy claim 7, wherein analyzing the first and second 
electrochemical bath compositions comprises directing at least a portion of the first 
and second electrochemical bath to a chemical analyzer. 



13. The method j>f claim 12, wherein the chemical analyzer module is used to 
analyze the portion of the first and second electrochemical baths by a high- 
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performance liquid chromatography process. 

14. A method of adjusting an /electrochemical bath in an electrochemical 
deposition system, comprising: / 

a) providing a first electrochemical bath; 

b) analyzing at least a portion of the first electrochemical bath to 
determine a first bath composition; 

c) utilizing the first electrochemical bath in an electrochemical deposition 
process to form a second electrochemical bath; 

d) analyzing at least a portion of the second electrochemical bath to 
determine a second bath composition; 

e) comparing the first and second bath compositions to identify one or 
more constituents generated/in the electrochemical deposition process; and 

f) adding the one or more constituents to the first bath composition. 

15. The method of claim 14, wherein the first electrochemical bath is an 
electroplating bath. / 

16. The method of /claim 14, wherein the first electrochemical bath is an 
electroless bath. / 

17. The method /of claim 14, wherein analyzing the portion of the first 
electrochemical bath' comprises directing the portion of the first electrochemical bath 
to a chemical analyler module and analyzing the portion of the first electrochemical 
bath by a high-performance liquid chromatography process. 

18. The method of claim 14, wherein analyzing the portion of the second 
electrochemical ^ath comprises directing the portion of the second electrochemical 
bath to the chemical analyzer module and analyzing the portion of the second 
electrochemical^ bath by a high-performance liquid chromatography process. 

v. 



* 
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19. The method of claim 14, wherein /he electrochemical deposition process 
deposits a metal film on a substrate. 

20. The method of claim 19, wherein the metal film comprises a conductive metal 
selected from the group of copper, aluminum, doped copper, doped aluminum, and 
combinations thereof. 

21. The method of claim 14, wherein comparing the first and second bath 
compositions to identify one or more constituents generated in the electrochemical 
deposition process comprises comparing the analyses of the first and second 
electrochemical baths. 

22. A method of adjusting kn electrochemical bath for an electrochemical 
deposition process, comprising: j 

a) providing a first electrochemical bath having a first bath composition; 

b) utilizing the first electrochemical bath in an electrochemical deposition 
process to form a second electrochemical bath having a second bath composition 
comprising one or more generated constituents; 

c) identifying at least some of the one or more generated constituents by 
analyzing the first and second bath compositions; and 

d) adding an additive material having a composition that is substantially 
the same as at least some of the one or more generated constituents to a third 
electrochemical bath to forji a fourth electrochemical bath. 



23. The method of cl^iim 22, wherein the third electrochemical bath has the 
composition of the first electrochemical bath. 



24. The method of claim 22, wherein identifying at least some of the one or more 
constituents generated /during the electrochemical deposition process comprises: 

analyzing at lea,st a portion of the first electrochemical bath to determine the 
first bath composition; 
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analyzing at least a portion of the sec/nd electrochemical bath produced from 
utilizing the first electrochemical bath in ttjL electrochemical deposition process to 
determine the second bath composition; ar^d 

comparing the first and second bat/i compositions to identify at least some of 
the one or more constituents generated ii the electrochemical deposition process. 

25. The method of claim 24, wherein/at least a portion of the first electrochemical 
bath is directed to a chemical analyser, wherein the chemical analyzer module 
analyses the portion of the first electrochemical bath by a high-performance liquid 
chromatography process. 

26. The method of claim 24,/ wherein at least a portion of the second 
electrochemical bath is directed to a chemical analyzer, wherein the chemical 
analyzer module analyses the portion of the second electrochemical bath by a high- 
performance liquid chromatography process. 

27. The method of claim £2, wherein the first electrochemical bath is an 
electroplating bath. 

28. The method of c\a\r/\ 22, wherein the first electrochemical bath is an 
electroless bath. 

29. A method of electrochemical deposition of a metal on a substrate, comprising: 

a) providing ary electrochemical bath comprising; 

1 ) an e/ectrolyte; and 

2) an additive material having a composition that is substantially 
the same as at least some of one or more constituents identified as being 
generated from an electrochemical deposition process; 

b) depositin/g the substrate in the electrochemical bath; and 

c) electrodipositing the metal onto the substrate. 
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30. The method of claim 29, wherein the metal comprises a conductive metal 
selected from the group of copper, aluminum, doped copper, doped aluminum, and 
combinations thereof. 

31 . The method of claim 29, wherein the electrochemical bath is an electroplating 
bath. 

32. The method of claim 29, vyherein the electrochemical bath is an electroless 
bath. 

33. The method of claim 29, A^herein the electrolyte solution comprises: 

a) metal ions, wherein the metal ions are copper ions provided by a 
copper salt selected from the group consisting of copper sulfate, copper fluoborate, 
copper gluconate, copper sulfamate, copper sulfonate, copper pyrophosphate, 
copper chloride, copper cyanide, and mixtures thereof; and 

b) supporting electrolytes selected from sulfuric acid, sulfamic acid, 
fluoboric acid, sulfonic acid.' hydrochloric acid, nitric acid, perchloric acid, gluconic 
acid, and combinations thereof. 

34. The method of claim 33, wherein the electrochemical bath further comprises 
one or more additives selected from the group consisting of surfactants, levellers, 
brighteners, grain refines, and combinations thereof. 

35. A method of/ electrochemical deposition of a metal on a substrate, 
comprising: 

a) providing a first electrochemical bath having a first composition; 

b) utilizing /the first electrochemical bath in an electrochemical deposition 
process to form a /second electrochemical bath having a second composition 
comprising one or more generated constituents; 



c) identif 



ing at least some of the one or more generated constituents by 



analyzing the first and second compositions; 
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d) adding an additive material maving a composition that is substantially 
the same as at least some of the one or more generated constituents to a third 
electrochemical bath to form a fourth electrochemical bath; 

e) depositing the substrate irj/the fourth electrochemical bath; and 

f) electrodepositing the metal onto the substrate. 

36. The method of claim 37, wherein identifying at least some of the one or more 
constituents generated during the electrochemical deposition process comprises: 

analyzing at least a portion of the first electrochemical bath to determine the 
first bath composition; / 

analyzing at least a portion/ of the second electrochemical bath produced from 
utilizing the first electrochemical/ bath in the electrochemical deposition process to 
determine the second bath composition; and 

comparing the first and iecond bath compositions to identify at least some of 
the one or more constituents g4nerated in the electrochemical deposition process. 



37. The method of claim 36, wherein at least a portion of the first electrochemical 
bath is directed to a chemical analyzer, wherein the chemical analyzer module 
analyses the portion of the first electrochemical bath by a high-performance liquid 
chromatography process. 

38. The method of /claim 36, wherein at least a portion of the second 
electrochemical bath is directed to a chemical analyzer, wherein the chemical 
analyzer module analyses the portion of the second electrochemical bath by a high- 
performance liquid chromatography process. 

39. The method or claim 35, wherein the metal comprises a conductive metal 
selected from the group of copper, aluminum, doped copper, doped aluminum, and 
combinations thereof 



40. The method} of claim 35, wherein the first electrochemical bath is an 



# 
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electroplating bath. 

41. The method of claim 35, wherein /the first electrochemical bath is an 
electroless bath. 



iin tie 



42. The method of claim 35, wherein the additive material having a composition 
that is substantially the same as at least some of the one or more generated 
constituents is provided to the third electrochemical bath prior to electrodepositing 
the metal onto the substrate. 



43. The method of claim 35, wherein the additive material having a composition 
that is substantially the same as at least some of the one or more generated 
constituents is provided to the thirg electrochemical bath during electrodepositing 
the metal onto the substrate. 



44. The method of claim 35, Wherein the additive material having a composition 
that is substantially the same as at least some of the one or more generated 
constituents is added periodically during electrodepositing the metal onto the 
substrate. 

45. The method of claim 3'S, wherein the additive material having a composition 
that is substantially the same as at least some of the one or more generated 
constituents is added confinuously during electrodepositing the metal onto the 
substrate. 

46. An electrochemical/deposition process, comprising: 
adding one or /more selected chemical constituents to a primary 

electrochemical bath; anc 

electrodepositing / metal on a substrate contained in the primary 
electrochemical bath, wnerein the one or more chemical constituents added to the 
primary electrochemical bath are identified as being generated during an 
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electrochemical deposition process by comparing the compositions of at least two 
other electrochemical baths with one another. 



47. The electrochemical deposition process of claim 46, wherein the primary 
electrochemical bath in which the substrate is^ontained during the electrodeposition 
process includes one or more of the selected chemical constituents. 



48. The electrochemical deposition process of claim 46, wherein the one or more 
chemical constituents are generated in an Electrochemical deposition process. 



49. The electrochemical deposition process of claim 46, wherein the primary 
electrochemical bath in which the substrate is contained during the electrodeposition 
process includes reactant by-products of the selected chemical constituents. 



50. The electrochemical deposition process of claim 46, wherein comparing the 
compositions of the at least two other electrochemical baths includes determining at 
least one composition profile corresponding to each of the other electrochemical 
baths and determining chemical constituents that are present in one electrochemical 
bath and not present in another electrochemical bath. 



51. The electrochemical deposition process of claim 46, further comprising 
analyzing at least one of the /electrochemical baths using HPLC before comparing 
that electrochemical bath to a reference composition. 

52. The electrochemical /deposition process of claim 46, wherein the metal being 
electrodeposited on the substrate comprises a conducting metal selected from the 
group consisting of copper, nickel, and combinations thereof. 

53. A method of adjusting an electrochemical bath in an electrochemical 
deposition system, comprising: 



# 
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a) providing a first copper electroplating bath; 

b) analyzing a first portion of the^ first copper electroplating bath to 
determine a first bath composition by directing the first portion of the first copper 
electroplating bath to a chemical analyzers/module and separating and identifying 
constituents of the first copper electroplating bath by a high-performance liquid 
chromatography process; / 

c) utilizing a second portion ot the first copper electroplating bath in a 
copper electroplating process to form a second copper electroplating bath; 

d) analyzing a portion of me second copper electroplating bath to 
determine a second copper electroplating bath composition by directing the portion 
of the second copper electroplating bath to a chemical analyzer module and 
separating and identifying constituents of the second copper electroplating bath by a 
high-performance liquid chromatography process; 

e) comparing the constituents of the first and second copper 
electroplating bath compositions yto identify one or more constituents generated in 
the copper electroplating process; and 

f) adding the one / or more constituents generated in the copper 
electroplating process to the finst copper electroplating bath. 

54. A method of adjusting an electrochemical bath for an electrochemical 
deposition process, comprising: 

a) providing a / first copper electroless bath having a first bath 
composition; 

b) utilizing a cfortion of the first copper electroless bath in an electroless 
deposition process to rorm a second copper electroless bath having a second 
copper electroless batty composition comprising one or more generated constituents; 

c) identifyirig at least some of the one or more generated constituents by 
determining the first /and second copper electroless bath compositions, wherein 
identifying at least some of the one or more constituents generated during the 
electrochemical deposition process comprises: 

(i) /analyzing a portion of the first copper electroless bath to 



• 
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determine the first bath composition; 

(ii) analyzing a portion o^the second copper electroless bath to 
determine the second bath composition; and 

(iii) comparing the fir^t and second copper electroless bath 
compositions to identify at lea^t some of the one or more constituents 
generated in the electroless deposition process; and 

d) adding an additive material having a composition that is substantially 
the same as at least some of the /one or more generated constituents to a third 
copper electroless bath to form a fourth copper electroless bath. 

55. The method of claim 54,/wherein the third copper electroless bath has the 
composition of the first copper electroless bath. 

56. The method of claim/54, wherein analyzing a portion of the first copper 
electroless bath comprises directing the portion of the first copper electroless bath is 
directed to a chemical analyzer and separating and identifying constituents of the 
first copper electroless ba/h by a high-performance liquid chromatography process. 

57. The method of claim 54, wherein analyzing a portion of the second copper 
electroless bath comprises directing at least a portion of the first copper electroless 
bath is directed to a chemical analyzer and separating and identifying constituents of 
the second copper ^electroless bath by a high-performance liquid chromatography 
process. 



